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ANGSTON’ has recentIy stressed the L importance of the r81e of sensitivity 
to catgut in the heaIing of thoraco- 
pIasty wounds. His study of these wounds 
in this clinic reveaIed a striking difference 
in the healing of wounds closed with catgut 
and those closed with siIk. However, his 
major premise was the aIIergic manifesta- 
tions of catgut. Since his data were com- 
piled, nonabsorbabIe suture materia1 has 
been used in enough thoracopIasty opera- 
tions to aIIow a Iarge scaIe comparison 
of the two methods of cIosure. The purpose 
of this paper is to present a statistica 
study of the wound healing of 8og consecu- 
tive thoracopIasty stages performed on 
195 patients from January, ‘940, to 
January, 1942. The incisions were cIosed 
with catgut in 538 cases and with siIk 
in 271 cases. Wound heaIing was studied 
not onIy in relation to the suture materia1 
used but aIso in reIation to the method of 
suturing. 4 
GROUP A. DemonstrabIe fluid beneath 
the skin or muscIes but without infection; 
slight skin separation with or without 
spontaneous escape of accumuIated wound 
fluid, but without infection; indurated or 
red, “ beefy ” wounds which did not 
suppurate; smaI1 areas of skin necrosis in 
the suture Iine. 
GROUP B. AI1 subcutaneous wound in- 
fections with pyogenic organisms. 
GROUP c. SubmuscuIar or subscapuIar 
pyogenic wound infections; a11 tuberculous 
wound infections. 
One-haIf of the catgut wounds were 
cIosed with a continuous suture (which 
was occasionaIIy interrupted), approxi- 
mating the muscIes in one Iayer with 
No. o or No. oo chromic catgut. In most 
of the cases the subcutaneous fascia was 
approximated with interrupted No. ooo 
chromic catgut and the skin with inter- 
rupted siIk. In the siIk cases, each of the 
muscIe Iayers was closed with interrupted 
No. I siIk passed in smaI1 bites chiefly 
through the fascia; the subcutaneous 
fascia and skin were cIosed separately 
with interrupted No. I silk. 
Of the 8og wounds studied, 121 showed 
compIications of the above varieties, an 
incidence of 14.9 per cent. Not incIuded 
are three wound compIications obviousIy 
not related to the present study. Two of 
these were wound suppurations from empy- 
ema necessitatis, and one was a massive 
hemorrhage into the subscapuIar space 
foIIowing nine days of heparinization for a 
femora1 emboIus. Of the 538 thoraco- 
pIasty wounds cIosed with catgut, 102 
developed wound diffIcuIties, an incidence 
of 18.9 per cent. Nineteen or 7.0 per cent 
of the 271 wounds cIosed with siIk had 
some compIication. 
In the foIIowing study, a11 postoperative 
wound compIications were distributed into 
three arbitrary groups: 
Further anaIysis of the catgut wounds 
showed that different methods of closure 
had IittIe influence upon the incidence of 
wound compIications. Among 270 incisions 
cIosed with the continuous technic, fifty- 
three had compIications, an incidence of 
19.6 per cent. Of the 217 wounds in which 
an interrupted catgut cIosure was used, 
forty-four or 20.2 per cent had heaIing 
abnormaIities. In fifty-one cases cIosed 
with catgut the surgeon faiIed to state 
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the manner of cIosure. This group had 
five, or 9.8 per cent, cases of poor healing. 
TabIe I gives a detaiIed anaIysis of the 
type of compIications occurring with the 
two types of suture materia1 and with 















































































* Method of closure not stat,ed by surgeon, 
In the above table, Group A is worthy 
of specia1 note. The great majority of 
cases pIaced in this group were those 
showing a red, edematous, “beefy” wound, 
usuaIIy with the formation of excessive 
wound fluid. The percentage of catgut 
wounds with this complication more than 
doubIed the percentage of similar silk 
wounds. This is in accordance with the 
findings in this and other cIinics which 
suggest that these compIications may be 
due to catgut sensitivity. In none of these 
wounds did the inffammatory process 
proceed to frank suppuration. 
Group A comphcations were never seri- 
ous, and rareIy deIayed the subsequent 
operative stages. Groups B and c, therefore, 
comprise the complications which pre- 
sented a threat to life or decreased the 
effectiveness of the thoracopIasty coIIapse 
by deIaying further rib resection. Consider- 
ing, therefore, the serious compIications, 
it was found that 6.5 per cent of the catgut 
wounds fell into this cIassification, as 
contrasted with onIy 1.8 per cent of the 
siIk technic wounds. Serious complications 
occurred three and one-haIf times more fre- 
quentIy in wounds cIosed with absorbabIe 
sutures. In none of the 195 patients who 
are the object of this study did the wound 
infection happen to be fata1. 
Effect of Apicolysis. It has been stated 
that in the process of extrafascia separa- 
tion of the puImonary apex, numerous 
Iymph channeIs are- severed. By postuIa- 
tion, a higher incidence of deep wound 
infection should foIIow this procedure than 
foIIows a simpIe thoracopIasty. An apicoIy- 
sis was done or attempted in forty-six 
of the 166 patients receiving a primary 
first-stage thoracoplasty. In none of the 
patients upon whom secondary or revision 
thoracopIasties were done was an apicolysis 
attempted. Eight of these forty-six patients 
deveIoped postoperative wound compIica- 
tions, an incidence of 17.4 per cent. This 
percentage compIication, however, appears 
of Iittle significance since nineteen patients 
deveIoped wound diffIcuIties among the 
15 I patients receiving either primary or 
secondary first-stage thoracopIasties with- 
out apicoIysis. This is an incidence of 
12.5 per cent. 
TABLE II 
PRIMARY FIRST-STAGE THORACOPLASTIES WITH 
APICOLYSIS 
TFa’ Patrents / Closure 1 G~OUPA / G~OUPB 1 Gr0~pC 
--~ __~_~_ I _ .._ ~~ 
46 Catgut 3 4 0 
Silk : I 0 0 
In TabIe II it is notabIe that no deep 
submuscular or subscapular wound infec- 
tions (Group c) appeared in this series of 
forty-six patients. In none of the forty- 
six patients, however, was an extensive 
apicoIysis done. The extent of the extra- 
fascial separation was never more than 
necessary to drop the apex to the level of 
the third rib posteriorly. 
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Effect of Formalin. The rubbing of the 
periosteum with IO per cent formalin 
soIution is the present method used in this 
hospita1 to prevent rapid stiffening of the 
thoracic waII by the formation of regener- 
ated ribs between operative stages. Forma- 
lin was used on the exposed periostea1 beds 
in 458 stages, or 56.6 per cent of the tota 
number of operative stages. Seventy of 
these patients deveIoped wound compIica- 
tions, an incidence of 15.2 per cent. The 
stages in which no formalin was used 
numbered 35 I ; of these, fifty-four de- 
veIoped postoperative wound diff&Ities, 
an incidence of 15.3 per cent. The use of 
formaIin cannot, therefore, be indicted 
in the production of wound compIications. 
Discussion. In reviewing the statistics 
of this series of Sag consecutive thora- 
copIasty stages, it must be remembered 
that the thoracopIasty wound has certain 
pecuIiar characteristics which have been 
pointed out by Langston. The great Iength 
of the parascapuIar incision, the anatomi- 
caI necessity of Ieaving an extrapIeura1 
subscapuIar space which coIIects serum, 
and the reopening of the wound severa 
times at approximateIy twenty-one-day 
intervaIs, a11 should tend to increase the 
incidence of heaIing compIications. Apart 
from these mechanica factors, patients 
requiring thoracopIasty a11 have a certain 
genera1 debiIitation from their chronic 
tubercuIosis. No attempt has been made 
to correIate the age, extent of disease and 
nutritiona or vitamin baIance of the pa- 
tient with the postoperative wound com- 
pIications that occurred. In spite of these 
mechanical and other factors, it is interest- 
ing to note that the percentage of infected 
wounds in this series, nameIy, 6.4 per cent 
with catgut closure and 1.8 per cent with 
silk closure, compares favorably with the 
percentages of infected wounds reported 
in other studies. WhippIe has compiIed a 
seven-year study with 5.7 per cent infection 
with the use of catgut and 2.3 per cent 
with the use of siIk in genera1 surgica1 
wounds. Brown3 quotes GofYs figures of 
10.0 per cent infection with catgut and 
2.2 per cent with siIk; Guthrie’s figures of 
2.9 per cent for catgut and 1.27 per cent 
for siIk; and Longacre’s figures of 15.4 per 
cent for catgut and 2.55 per cent for siIk. 
It may be added that since this study 
was carried out cotton has been used in 
our cIinic with great satisfaction but there 
have as yet been too few wound cIosures 
with this suture materia1 for statistica 
comparison of the compIications.5 
SUMMARY 
The wounds of 8og consecutive thoraco- 
pIasty stages on 195 patients with puI- 
monary or pIeura1 tubercuIosis have been 
studied with reIation to heaIing and the 
type of suture materia1 used. 
Minor or major compIications occurred 
in 13.7 per cent of the wounds. The inci- 
dence was 18.9 per cent in the catgut 
wounds and 7.0 per cent in the siIk wounds. 
By excIuding a11 wound compIications of 
a minor character and not specificaIIy due 
to wound infection, the incidence was 6.5 
per cent in the catgut series and 1.8 per 
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